Introduction
Wake vortex are large rolling air masses generated by aircraft as a consequence of lift. The behavior of that wake vortex is a major issue in aeronautical research [1, 2] . They are strongest and most hazardous on congested airfields during take-off and landing, i.e. in close proximity to the ground. It is held that serious interactions between wake vortex and the ground can significantly affect the evolution of wake vortex, thus making them difficult to predict [3] [4] . In order to investigate the real approach to mitigate wake vortex using 1.55μm coherent Doppler lidar and to study the wake vortex near ground effect (NGE), the wake vortex observation project was carried out during Jan-Mar 2017 at Beijing Capital International Airport (BCIA) [5] . This paper focuses on the NGE analyze based on 2017 BCIA experiment (2017BCIAE) observation.
Setup and Method
A scanning Doppler lidar and a wind profiler lidar are used during 2017BCIAE. The main specifications of these two setups are listed in Table 1 . Figure 1 (a) shows the sketch map of lidar location at BCIA from 20 Jan 2017 to 20 Mar 2017. Figure 1 (b) shows the field experiment at BCIA. Since the direction of landing depends on the wind direction and the prevailing wind direction at BCIA in winter is northerly wind, the meteorological station in the south of 01L/36R runway was selected to deploy the CDL for wake vortex measurement. Generally, the spectral width is firstly used to judge whether the wake vortex exists or not in one scanning measurement. If the maximal spectral width is less than the pre-set threshold (~10.5), it is regarded as the background wind field which will be used in the later wake vortex analysis. On the contrary, if the maximal spectral width is larger than the threshold, the wake vortex feature extraction is then processed based on specificity of wake vortex ground effect. 
which can be seen in Figure 2 (d)(e) described using black lines. So far the range bin of wake vortex can be determined exactly. The circulation is defined as the mean of radius 5~15 m values. When the core position height is less than 15 m, that means the circulation in larger radius is unavailable. In this case, the continuation property is used based on Burnham-Hallock model. Figure 3 shows the distribution of wake vortex circulation with radius and corresponding B-H fitting. The fitting results match the measurement well and reasonable for circulation correction. 
Discussion
The field experiment of wake vortex observation based on CDL quick-scanning mode in 2017 at BCIA is summarized. Different from the previous algorithm for the velocity envelope processing, a new algorithm based on the radial velocity and spectral width distribution has been developed to capture wake vortex evolution process under NEG. The circulation of wake vortex is also corrected and calculated using Burnham-Hallock model. Case studies shows the accuracy and reasonability of BH correction. A lot of representative cases under NGE have been retrieved using the batching processes based on this long-time period experimental observation. In the further study, the turbulence parameters from RHI structure function and the background wind profile from V300 wind profile measurement will be used to analyze the atmospheric condition effect on wake vortex evolution under NGE, which is fewer studied now, providing further knowledge and observational validation from simulation models.
